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Abstract The species of the genus Stigeoclonium are heterotrichous. Their thalli consist of 
an erect system and a prostrate system. The morphological attributes of the erect system are 
highly variable. Attributes of the prostrate system are more stable than those of the erect 
system. Stigeoclonium species usually lose their prostrate system when collected in nature. 
This affects the identification of species. In the present work 10 samples of 
Stigeoclonium-like, collected from nature, were cultured in laboratory. The whole growth 
cycle, from germination of zoospores to the mature erect systems and prostrate systems, were 
obtained and observed in detail. Among the collections three species were distinguished, 1.e., 
Stigeoclonium aestivale (Haz.) Coll, S. subsecundum Kiitz. and S. farctum Berthold. 
Stigeoclonium aestivale and S. subsecundum are characterized by more or less prostrate 
germination of zoospores. The prostrate system of S. aestivale consists of branched filaments, 
with no rhizoids. The cells of the filaments are cylindrical or globular, containing a parietal 
plate chloroplast with a pyrenoid. The prostrate system of S. subsecundum consists of rhizoids 
appearing as dichotomous branches. The rhizoids consist of long cylindrical uniseriate cells. 
As they mature, their chloroplasts degenerate and the rhizoids turn pale. S. farctum is 
characterized by strictly prostrate germination of zoospores. The prostrate systems are 
pseudoparenchymatous discs with main and lateral filaments. The prostrate system of each 
species exhibits its unique characteristics persistently. The erect systems of these three species 
are branched filaments. Stigeoclonium aestivale and S. subsecundum are densely branched. 
The branches are unilateral or alternate, not opposite, terminating in an acuminate cell or hair. 
The cells of the former are approximately 7—9 um in diameter, and 17-30 um in length; hence 
the cell length is 3—4 times of the diameter. The cells of the latter are approximately 10—14 um 
in diameter, and 18—36 um in length, with thick gelatinous sheath; the cell length is 2-3 times 
of the diameter. The erect system of S. farctum is composed of sparsely branched filaments or 
may be poorly developed. The cells are approximately 8—10 um in diameter, and 9-32 um in 
length. The cell length is 2—4 times of the diameter. The main characters of the erect system in 
the three species are indistinct and variable. Identification of Stigeoclonium species thus 
should be chiefly based on the prostrate system. No study on Chinese Stigeoclonium in culture 
has been reported previously. 
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Table 1 Records of sample collection 
[] [I 0 ו‎ pH 
No. Locality Growth habit Collection Air Water Voucher 
date temperature temperature 
1 ו א‎ [] [ 1991-09-18 20.8 18.0 8.3 O, O 
pond, west suberbs, attached to (Q. X. Wang, G. H. Zu) 
Harbin water grass 91018 
2 O ו‎ [] [ 1991-10-02 16.0 14.5 8.3 0.000 
otus pond, Taiyang attached to (Q. X. Wang, G. H. Zu) 
island, Harbin water grass 91022 
3 ו ;[ ו‎ 1991-08-07 30.0 28.5 8.0 0.000 
fish pond, Heiyu pond, attached to (Q. X. Wang, G. H. Zu) 
Harbin water grass 91012 
םםםםםםטםםםםםםםםםם‎ ሀ ሀ ሀ ሀ ሀ ክ በ በ 100 (Gertoff 1950111), 
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በ]1በ1[1[] 1 1] በ 1420], 0014h, OO 10h, 0 0O 0O O 2000 ixi‏ 
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0 U 013. [| 00014. 1110101000000ጮ 0 U [I [] 16. 
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ה‎ 18.0000 [] „a םםםםםה‎ [] ] 19. 100 1[1[0]0 [ ሀ 04 
0200 20. 101 1, 0000 O 
:C, 5:ם 0000 :ה םם=:םםם‎ 0D000000;6, 000;H, 0 ;P, 0 በ] [] ; Pb, 
[ 0 ; Pr. OO 000 ;Ps, 000D ;Py, 1: [] 
Figs. 1-20. Stigeoclonium aestivale: zoospore producing, germinating and thallus developing stage. 1. Zoospores 
produced in cells of the upright erect filaments. 2. Showing one zoospore per mother cell. 3. Showing two zoospores per 
mother cell. 4-6. Zoospores swimming out through a pore of the lateral cell wall of the mother cell. 7, 8. Akinetes produced 





in cells and germinated in situ. 9, 10. Quadriflagellate zoospore. 9. Globular. 10. Elliptical. 11. Flagella of the zoospore 
have been lost, and the zoospore has germinated. 12. Zoospore producing a process at one of lateral side in prostrate 
position. 13. Process elongating, a septum is produced at this stage. 14. Prostrate filament formed by process. 15. An erect 
cell produced upwards from zoospore. 16. Zoospore producing a process at both lateral side in prostrate position 
respectively. 17. Specimen three days old, on the slide an erect cell elongating and becoming acuminate, prostrate filament 
four cell long. 18. On the surface of the culture medium both of the erect and prostrate filaments are synchronous growth. 
19. Specimen one week old, four braches produced from the main axis of the prostrate filament, from which two erect cells 
develop. 20. Specimen 10 days old, the erect filament are branched. 

Abbreviations: C, chloroplast; E, erect filament; Eb, branch of erect filament; Er, rhizoid of erect filament; G, gelatinous 
sheath; H, hair; P, prostrate filament; Pb, branch of prostrate filament; Pr, rhizoid of prostrate filament; Ps, prostrate 
system; Py, pyrenoid; Z, zoospore. 
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Figs. 21-31. Stigeoclonium aestivale: thallus developing stage. 21. Specimen five days old, the erect cell divided into 
an acuminate filament hair at the tip. 22. Specimen two weeks old, erect filament branched repeatedly, prostrate filament 
branched by restricted growth, cell globular and still producing erect filaments. 23. Erect system extensively developed, the 


mucilaginous matrix filled inter cellular of the prostrate filaments into prostrate system. 24. Branches of erect filament are 
often unilateral. 25. Branch formation is often followed a diagonal division of cell. 26. Cell of the erect filament is long 
cylindrical with little constriction at the partition wall, containing a parietal chloroplast with a pyrenoid. 27. Cells of mature 
erect filament are barrel-shaped with deep constriction. 28. Erect filaments mature, zoospores produced. 29. Zoospores 
germinated in mother cells (shown by dyeing). 30. In one month old culture, the erect filament branched irregularly, 
branchlets short and blunt at the tip. 31. Original erect system collected from nature which differs to the cultured erect 
system shown in Fig. 30. 

Abbreviations are the same as in Figs. 1-20. 
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O 1-20[ 
Figs. 32-50. | Stigeoclonium subsecundum: zoospore producing, germinating and thallus developing stage. 32. 
Zoospores produced in cells of the upright erect filaments. 33, 34. Showing two zoospores per mother cell. 35. Zoospores 
swimming out through a pore of lateral cell wall of the mother cell. 36. Zoospore globular and quadriflagellate, containing 
a chloroplast parietal with a pyrenoid. 37. A germinated zoospore. 38. A zoospore producing a process at a lateral side in 
prostrate position and producing up an erect cell. 39, 40. An erect cell dividing forming an erect filament. 41. Erect six 
celled filament, the process elongating from a lateral side of zoospore and dividing into a short prostrate filament. 42. The 
growth of the erect filament is more rapid than that of the prostrate filament. 43, 44. Specimen on the surface of culture 
medium. 43. Prostrate filaments grow faster than the erect filament. 44. Prostrate filaments and erect filaments are 
synchronous growth. 45. Specimen after four to five days on the slide, showing an old erect filament more than 10 cells 
long, prostrate filament four cells long. 46. A one-week-old, prostrate filament branched as rhizoids. 47. Prostrate filaments 
still producing up erect cell. 48. A zoospore producing two erect filaments and two prostrate filaments. 49. The base of 
erect filament producing rhizoids, branches formed by enation near the septa of the erect filaments. 50. Rhizoids branched 
repeatedly and appeared to be dichotomous; cells of cylindrical rhizoids turned colorless as chloroplast degenerated. 
Abbreviations are the same as in Figs. 1-20. 
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Figs. 51-56. Stigeoclonium subsecundum: thallus developing stage. 51. Branches of erect filament were often 
unilateral, prostrate filaments continuously producing erect filaments acuminated into colorless hairs at tips. 52. Cells of 
one-week-old erect cylindrical filament surrounded by a thick gelatinous sheath, containing a chloroplast with several 
pyrenoids, branch formed by enation near the septum of the cell. 53. Cells of two-week-old filament containing 
chloroplasts with a pyrenoid. 54. Mature one-month-old erect filaments, zoospores produced in the cells. 55. Mature erect 
filaments branched unilateral, branchlets appeared to be dichotomous. 56. Erect system producing rhizoids with the 
rhizoids from prostrate system constituting a rhizoid bundle. 

Abbreviations are the same as in Figs. 1-20. 
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Figs. 57--70. Stigeoclonium farctum: zoospore producing, germinating and thallus developing stage. 57. Specimen with 
one zoospore per mother cell. 58. Zoospores are globular and quadriflagellate. 59. Zoospores germinating and producing a 
process. 60. A process elongating from a lateral side of a zoospore in prostrate position. 61. A zoospore producing: a, one 
process from a lateral side; b, two processes from both lateral side respectively and elongating. 62. A zoospore producing 
two processes from one lateral side. 63. A process elongating into a main axis of the prostrate filament and branching. 64. 
Two processes produced from both lateral side of a zoospore elongating, dividing and branching, and an erect cell produced 
by the zoospore. 65. The main axis of a prostrate filament branching repeatedly. 66. One- week- old, the prostrate filaments 
from a zoospore. 67. Two-week-old, branches of prostrate filaments branching repeatedly and spreading around, branchlets 
pinnately. 68. Three-week-old branches of prostrate filaments growing radially into the disc-like prostrate system. 69. 
Magnification of a part of filaments showing shape and size of cell of erect filaments and prostrate filaments which much 
different from each other. Pyrenoids of adjacent cells of prostrate filaments in disc formed at the same distances, causing 
regular concentric circles in the disc. 70. A four-week-old prostrate system forming several erect filaments. 

Abbreviations are the same as in Figs. 1-20. 
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Figs. 71-77. Stigeoclonium farctum: thallus developing stage. 71. A six-week-old mature prostrate system forming 
typical pseudoparenchymatous disc-like structure. 72. The first erect filament occurs after 10 days. 73, 74. A two- to 
three-week-old prostrate system producing several erect filaments. 75. Young erect filament unbranched or little branched, 
cell cylindrical with little constriction at partition walls. 76, 77. Mature erect filaments. 76. Branched alternate sparsely. 77. 
Cell long cylindrical almost no constriction at partition wall, branch formed by enation near the septum of the cell. 


Abbreviations are the same as in Figs. 1—20. 
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